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ELECTROOPTICAL UNIT AND ELECTRONIC APPARATUS 



Backeround of the Invention 
Technical Field of the Invention 

[0001] The present invention relates to an electrooptical unit having an 

electrooptical panel and a circuit board overlapped and disposed therein, and to an 
electronic apparatus which uses the electrooptical unit. More particularly, the invention 
relates to a structure of electrical connection to panel-side terminals formed on the 
electrooptical panel. 
Description of the Related Art 

[0002J Various electronic apparatus including mobile phones such as shown 

in Fig. 2, are comprised of a lower case 6, a circuit board 7 formed with various electrical 
circuits for this mobile phone 1 to function, an illuminating unit 10, a light diffusing sheet 
8, a liquid crystal panel 400 as an electrooptical panel for carrying out various display, and 
an upper case 9, which are overlapped on top of each other in that order. The illuminating 
unit 10 is comprised of a hght source 11 constituted of an LED or the like, a light guide 
plate 12, a first reflecting member 15, and a sheet-like second reflecting member 17. 

[0003] In the illuminating unit 10, the light guide plate 12 is formed with an 

active area 121 as a rectangular concave portion for disposing the liquid crystal panel 400 
therein. In the active area 121, in the comer at the fi-ont end of a bottom wall 124, a 
rectangular through hole 125 for electrically connecting the liquid crystal panel 400 with 
the circuit board 7 is formed. In the first reflecting member 15, three side wall portions 
151, 152, 153 enclosing the periphery of the rectangular active area 121 of the light guide 
plate 12 on three sides and a bottom wall portion 154, which is overiapped under the 
bottom face of the active area 121, are formed. A rectangular through hole 155 is also 
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formed in the bottom wall portion 154 at a position where the through hole 125 of the light 
guide plate 12 overlaps therewith. 

[0004] Accordingly, as shown in Fig. 15, at the upper side of the circuit 

board 7, when an electrooptical unit 100 is constituted of the first reflecting member 15, 
the light guide plate 12, the light diffusing sheet 8, and the liquid crystal panel 400 being 
overlapped on top of each other, although the first reflecting member 15 and the light 
guide plate 12 are interposed between the circuit board 7 and the liquid crystal panel 400, 
the circuit board 7 and the liquid crystal panel 400 face each other via the through holes 
125 and 155. Accordingly, when a rubber connector 60 is made to be sandwiched and 
held between the circuit board 7 and the liquid crystal panel 400, the connector electrodes 
of the rubber cormector 60 come into contact with and are pressed to I/O terminals 481 of 
the liquid crystal panel 400 by the elasticity, and come into contact with and are pressed to 
I/O terminals 781 of the circuit board 7 by the elasticity. Accordingly, it is possible to 
electrically connect the I/O terminals 481 and 781 together between the liquid crystal 
panel 400 and the circuit board 7. 

[0005] In the electrooptical unit 100 structure as described above, in the 

liquid crystal panel 400, as shown in Fig. 16, liquid crystal (not shown) is held between a 
first transparent substrate 410 and a second transparent substrate 420 adhered together 
with a predetermined gap being interposed therebetween. Further, on the sides of the first 
transparent substrate 410 and the second transparent substrate 420 facing each other, 
electrode patterns (not shown) are formed of ITO film (Indium Tin Oxide; a transparent 
conductive film). 

[0006] Herein, in an area 425 of the second transparent substrate 420 

extending past the first transparent substrate 410, by means of an anisotropic conductive 
film which is formed using the forming process of the electrode patterns, terminals (not 
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shown) for COG-mounting a driver IC 490 by means of an anisotropic conductive 
material, the I/O terminals 481 for inputting and outputting signals to the driver IC 490. 
and terminals (not shown) for mounting voltage-boosting capacitors 91, which are 
mounted outside the driver IC 490 by means of an anisotropic conductive material, are 
formed. The I/O terminals 481 are, as described while referring to Fig. 15, electrically 
connected with the I/O temiinals 781 of the circuit board 7 via the rubber connector 60. 

[0007] However, in a conventional electrooptical unit 100, the terminals 

formed in the liquid crystal panel 400 are made of an ITO film, which is formed at the 
same time as the electrode patterns for driving pixels, and since such an ITO film has a 
large contact resistance and a large unevenness in fihn thickness, when electronic 
components are electrically connected with the liquid crystal panel 400, the following 
disadvantages may often occur. 

[0008] First of all, as the terminals having the surface mount type capacitors 

91 mounted thereon are formed of ITO film, such disadvantages as a large contact 
resistance, and varying circuit constants may often occur. 

[0009] Further, as the I/O terminals 78 1 of the circuit board 7 are gold plated 

on the surface thereof, at the points where they come into contact with the connector 
electrodes of the rubber connector 60, the contact resistance is small while the rubber 
connector 60 is compressedly connected therebetween and resistance variation over time 
hardly occurs; whereas, as the UO terminals 481 of the liquid crystal panel 400 are formed 
of ITO film, at the points where the I/O terminals 481 of the liquid crystal panel 400 come 
into contact with the connector electrodes of a rubber comiector 79, disadvantages occur 
such as the contact resistance being large only while being compressedly connected 
therebetween and the resistance increasing as time passes. Such contact resistance 
problems, when display is carried out by means of the liquid crystal panel 400, cause - 
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problems such as the panel not iltoinating or illuminating dimly. 

jOOlOl Furthermore, in the electrooptical unit 100. it is necessary to extend 

crystal panel 400. Furthermore, as the periphery of the mounting area of the driver IC 490 
contributes substantially little to the display, there is a demand, to reduce these areas 
formed with terminals by reducing the pitch of the I/O terminals 481. 

lOOni However, as the rubber connector 60. which electrically connects the 

I/O terminals 481 of the liquid crystal panel 400 with the I/O terminals 781 of the circuit 
board 7, is structured such that the com.ector electrodes elastically come into contact w.th 
the terminals, it is necessary to provide a considerably large pitch for the connector 
electrodes. Il^erefore, conventionally, since it is necessary to also provide a large pitch for 
the I/O terminals 481 in accordance with the pitch of the connector electrodes of the 
rubber connector 60. in the liquid crystal panel 400. it is impossible to make the area for 
forming the I/O terminals 481 smaller, ^refore, in the liquid crystal panel 400. a 
problem occurs in that it is necessary to provide a large area which does not contribute to 
the display of images. Furthermore, as the wiring length of the electrode patterns rs large, 
another problem occurs in that the res.stance thereof becomes large, and the voltage of the 

input signal is decreased. 

10012] In view of these disadvantages as described above, an object of the 

present invention is to provide an electrooptical unit which enables electronic components 
to be electrically connected satisfactorily to the electrooptical panel, and an electromc 

apparatus using this electrooptical unit. 

10013, Furthermore, another object of the present invention is, even when 

the I/O terminals of the electrooptical panel is formed with a small pitch, to provide an 
electrooptical unit which enables electrical connection to be established with the circu.t 
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board via a rubber connector or the like, and an electronic apparatus using this 
electrooptical unit. 

Summary of the Invention 
[0014] In order to solve the problems described above, the present invention 

is characterized by: an electrooptical unit comprising an electrooptical panel and a circuit 
board overlapped with the electrooptical panel with a predetermined space being 
interposed therebetween, the electrooptical panel and the circuit board being provided with 
panel-side terminals and circuit board-side terminals at the respective sides facing each 
other; wherein the electrooptical unit has a flexible board at the rear side oriented to the 
electrooptical panel and overlapped with the same; the flexible board includes a plurality 
of front-side terminals formed on the front side thereof, a plurality of rear-side terminals 
formed on the rear side thereof and a plurality of through holes for electrically connecting 
the front-side terminals and the rear-side terminals; the rear-side terminals are electrically 
connected with the panel-side terminals via conductive material; and the front-side 
terminals are electrically connected with electronic components. 

[00151 In the present inventioii, the rear-side terminals of the flexible board 

are elecfrically connected with the panel-side terminals of the electrooptical panel, and 
surface mount type electronic components such as capacitors and a rubber connector are 
electrically connected to the front-side terminals of the flexible board. Herein, the flexible 
board has flexibility. When the rear-side terminals of the flexible board are comiected 
electrically with the panel-side terminals of the electrooptical panel, or when the electronic 
components are comiected electrically to the front-side terminals of the flexible board, the 
unevemiess of the film thickness of the panel-side terminals can be absorbed, regardless of 
the unevemiess of the fihn thickness of the panel-side terminals. Furthermore, the 
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terminals of the flexible board are, generally, gold plated. Accordingly, when the 
electronic components such as a surfacemount type capacitor and a rubber connector are 
connected electrically with the panel-side terminals via the flexible board, problems such 
as the initial contact resistance being large or the contact resistance increasing over time 
do not occur, unlike a case where these electronic components are electrically connected 
with the panel-side terminals. 

[0016] In the present invention, the flexible board may be overlapped with 

the electrooptical panel including an area formed with the through holes, or the flexible 
board may be overlapped entirely with the electrooptical panel. In such a configuration, 
the size of electrooptical unit including the electrooptical panel and the flexible panel can 
be reduced. 

[0017] In the present invention, the area of the flexible board formed with 

the through holes may extend past the edge of the electrooptical panel. In such a 
configuration, the area formed with through holes in the flexible board provides a larger 
area for forming wiring patterns at the rear side and the front side of the flexible board as 
much as the area extends past the edge of the electrooptical panel. Accordingly, it is easy 
to electrically connect the panel-side terminals with the front-side terminals of the flexible 
board which is separately positioned. 

[0018] In the present invention, for example, the electronic components have 

first front-side terminals in the terminals at the side sandwiched between the flexible board 
and the circuit board and a connector having connector electrodes connecting by the 
elasticity to the circuit board-side terminals. In such a configuration, the connector such 
as a rubber connector or the like does not come into compressedly direct contact with the 
panel-side terminals, but is connected electrically with the front-side terminals of the 
flexible board, and the rear-side terminals which are connected electrically with the front- 
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side terminal via through holes are connected electrically to the panel-side terminals 
satisfactorily by a conductive material such as an anisotropic conductive material. Herein, 
the connector electrodes such as the rubber connector or the like come into contact with 
the front-side terminals of the flexible board. Since the front-side terminals are, generally, 
plated with gold or the like, at these electrical connection areas, contact resistance is small 
D by only being compressedly connected, and at the same time, resistance changes over time 

^ also hardly occur. Herein, the connector electrodes of the rubber connector or the like are 

compressedly connected with the circuit board-side terminals by the elasticity. Since the 
W circuit board-side terminals are, generally, plated with gold or the like, at these electrical 

5_ connection areas, contact resistance is small by only being compressedly connected, and at 

S 

0^ the same time, resistance changes over time also hardly occur. Accordingly, when a 

display is carried out using the electrooptical panel, such problem as the display not 

C illuminating or illuminating dimly can be prevented due to resistance increasing in an 

electrical connection area. 

[0019] In the present invention, the electronic components may include an 

electrical circuit element surface-mounted on second surface-side terminals in the 
terminals at the front side. In such a configuration, it is not necessary to form the wiring 
patterns complexly in the electrooptical panel from a driver IC to the area for mounting 
electrical circuit elements at the electrooptical side; hence, the layout of the wiring 
patterns can be made simple. Also, it is not necessary to connect the electrooptical 
elements directly electrically with the terminals formed of ITO film or the like formed on 
the electrooptical panel by means of an anisotropic conductive material, and it is sufficient 
that the electrical circuit element is connected electrically to the terminals formed at the 
front side of the flexible board by means of soldering or the like. In the electrical 
connection areas, thus, the contact resistance is small, and resistance changes over time 
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hardly occur. 

[0020] In the present invention, the electronic components may have a 

connector having connector electrodes for connecting by the elasticity first fi-ont-side 
terminals in the firont-side terminals and the circuit board-side terminals in a state being 
sandwiched between the flexible board and the electrical circuit, and an electrical circuit 
element surface-mounted on the second firont-side terminals in the fi-ont-side terminals. 

[0021] In the present invention, the electronic panel may have a driver IC 

COG-mounted thereon, and in this case, the panel-side terminals may include I/O 
terminals for the driver IC. In a case being such structured, the electrical circuit element 
is, for example, an external element for operating the above-mentioned driver IC. As for 
an external element like this, for example, a surfacemount type capacitor may be used. 

[0022] When the driver IC is mounted to the electrooptical panel in the 

present invention, a plurality of electrode patterns extend from an area where the driver IC 
is located to an image display area of the electrooptical panel. In such an electrooptical 
unit, in case the I/O terminals for the above-mentioned driver IC are formed as the panel- 
side terminals, it is possible to provide a space for designing a layout of these I/O 
terminals and electrode patterns. 

[0023] In the present invention, a plurality of the first front-side terminals 

are preferably formed at a wider pitch than that of the panel-side terminals to be connected 
with the first front-side terminals via the through holes and the first rear-side terminals. In 
the present invention, since the rear-side terminals of the flexible board are connected 
directly and electrically with the panel-side terminals of the electrooptical panel, and these 
rear-side terminals and the panel-side terminals are electrically connected with each other 
by means of an anisotropic conductive material or the like, even when the panel-side 
terminals are formed with a narrow pitch, electrical connection can be established. 
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Furthermore, since the first front-side terminals formed at the front side of the flexible 
board are connected with the connector electrodes of the connector for connecting directly 
and electrically with the circuit board-side terminals and the panel-side terminals, the first 
front-side terminals like this can, since being formed at the front side of the flexible board, 
be formed with a wide pitch in accordance with the pitch of the connector electrodes. 
Accordingly, as for the panel-side terminals, without being influenced by the pitch of 
connector electrodes, the panel-side terminals can be formed with a narrow pitch. 
Consequently, since it is possible to make the area for forming the panel-side terminals 
B smaller in the electrooptical panel, it is possible to make the area which does not 

contribute directly to the image display smaller. Furthermore, since it is possible to form 
the electrode pattems in short length, it is possible to reduce the resistance. Furthermore, 
S in the flexible board, since the rear-side terminals and the first front-side terminals are 

connected with each other via through holes of the flexible board, it is possible to 
electrically connect the panel-side terminals and the circuit board-side terminals with each 
other via the flexible board and the connectors. Still ftirther, in the electrooptical panel, 
the panel-side terminals are often formed from ITO film. Since the ITO film has a larger 
resistance than that of metals, the resistance value becomes large. Furthermore, in case the 
film thickness of the ITO is uneven, and when connector electrodes of the rubber 
connector or the like are compressedly directly connected with the panel-side terminals, in 
these connection areas, such problems that the initial contact resistance is large, or the 
contact resistance increases over time likely occur. However, in the present invention, the 
flexible board is directly connected with the panel-side terminals. Since the flexible board 
has flexibility, the unevenness of the film thickness of the panel-side terminals can be 
absorbed. Also, the first surface-side terminals of the flexible board are, generally, gold 
plated. Accordingly, different from a case where the connector electrodes of the rubber 
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connector or the like are directly electrically connected with the panel-side terminals, such 
problems that the initial contact resistance is large, or the contact resistance increase over 

time or the like do not occur. 

[0024] In the present invention, it is preferable that any of the front-side 

terminals be formed in an area so as to overlap with at least one of the panel-side terminals 
flatly. When mounting on the flexible board of the electrooptical panel, the head is 
applied to the upper face of the flexible board and heated to connect it compressedly. At 
this time the first front-side terminals come into contact with the head, and under the lower 
layer side of the first front-side terminals, the rear-side terminals and the panel-side 
terminals exist. Accordingly, since the first front-side terminals are formed without 
having any unevenness, the head applies heat and pressure equally to every rear-side 
terminal and panel-side terminal. Accordingly, the rear-side terminals and the panel-side 

terminals are electrically connected securely. 

[0025] In the present invention, the panel-side terminals are formed of, for 

example, an ITO film. The ITO film can be formed simultaneously with the electrode 

patterns for driving pixels, when a liquid crystal panel is used as the above-mentioned 

electrooptical panel. 

[00261 In the present invention, the above-mentioned electrooptical panel is 

a liquid crystal panel. 

[0027] In the present invention, the above-mentioned conductive material is, 

for example, an anisotropic conductive material. 

[0028] The electrooptical unit to which the present invention is applied is 

suitable for use as a display of an electronic apparatus such as mobile phone or the like. 



Brief Description of the Drawings 
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[00291 Fig. 1 is a perspective view showing the appearance of a mobile 

phone as an example of an electronic apparatus to which the present invention is applied. 

[0030] Fig. 2 is an exploded perspective view showing the essential parts of 

the mobile phone in Fig. 1. 

[0031] Fig. 3 is an enlarged longitudinal view showing an electrooptical unit 

of which a circuit board, a first reflecting member, a second reflecting member, a light 
guide plate, a light diffusing sheet, and a liquid crystal panel are overlapped on top of each 
other, in the mobile phone according to a first embodiment of the present invention. 

[0032] Fig. 4 is a perspective view of the liquid crystal panel, viewed at an 

angle fi-om the bottom, in the electrooptical unit of the mobile phone according to the first 
embodiment of the present invention. 

[0033] Fig. 5 is an exploded perspective view of the liquid crystal panel, 

viewed at an angle from the bottom, in the electrooptical unit of the mobile phone 
according to the first embodiment of the present invention. 

[0034] Fig. 6 is an enlarged illustration showing the planar structure of 

panel-side terminals formed in the liquid crystal panel in the electrooptical unit of the 
mobile phone according to the first embodiment of the present invention. 

[0035] Fig. 7(A) and Fig. 7(B) are a perspective view of a flexible board 

used in the electrooptical unit viewed at an angle from the firont side and a perspective 
view of the flexible board viewed at an angle fi-om the rear side, respectively, in the 
electrooptical unit of the mobile phone according to the first embodiment of the present 
invention. 

[0036] Fig. 8(A) is an illustration showing front-side terminals and front- 

side wiring patterns fonned at the front side of the flexible board being overlapped with a 
liquid crystal panel, represented by solid lines, and showing rear-side terminals and rear- 
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side wiring patterns formed at the rear side of the flexible board, represented by broken 
lines, in the electrooptical unit of the mobile phone according to the first embodiment of 
the present invention. Fig. 8(B) is an illustration showing rear-side terminals and rear-side 
wiring pattems formed at the rear side of the flexible board, represented by solid lines, and 
showing front-side terminals and front-side wiring patterns formed at the front side of the 
flexible board, represented by broken lines. 

[0037] Fig.9 is an illustration showing a state in which the flexible board 

shown in Fig. 8(A) and Fig. 8(B) is overlapped and mounted in an area where terminals of 
the liquid crystal panel shown in Fig. 7 are formed, in the electrooptical unit of the mobile 
phone according to the first embodiment of the present invention. 

[0038] Fig. 10 is an illustration showing a state in which the flexible board 

shown in Fig. 8(A) and Fig. 8(B) is overiapped and mounted in an area where terminals of 
the liquid crystal panel are formed, in the electrooptical unit of the mobile phone 
according to another aspect of the first embodiment of the present invention. 

[0039] Fig. 11 is an enlarged illustration showing the planar structure of 

panel-side terminals formed in the liquid crystal panel, in the electrooptical unit of the 
mobile phone according to a second embodiment of the present invention. 

[0040] Fig. 12(A) is an illustration showing front-side terminals and front- 

side wiring pattems formed at the front side of the flexible board being overiapped with a 
liquid crystal panel, represented by solid lines, and showing rear-side terminals and rear- 
side wiring pattems formed at the rear side of the flexible board, represented by broken 
lines, in the electrooptical unit of the mobile phone according to the second embodiment 
of the present invention. Fig. 12(B) is an illustration showing rear-side temrinals and rear- 
side wiring pattems formed at the rear side of the flexible board, represented by solid 
lines, and showing front-side terminals and front-side wiring pattems formed at the front 



Attorney Docket No. 9319S-000257 



side Of the flexible board, represented by broken lines. 

[0041] Fig. 13 is an illustration showing a state in which the flexible board 

shown in Fig. 12(A) and Fig. 12(B) is overlapped and mounted in an area where terminals 
of the liquid crystal panel shown in Fig. 11 are formed, in the electrooptical unit of the 
mobile phone according to the second embodiment of the present invention. 

[0042] Fig. 14 is an illustration showing a state in which the flexible board 

shown in Fig. 12(A) and Fig. 12(B) is overlapped and mounted in an area where terminals 
of the liquid crystal pane] are formed, in the electrooptical unit of the mobile phone 
according to another aspect of the second embodiment of the present invention. 

[0043] Fig. 15 is a longitudinal sectional view showing an enlarged 

electrooptical unit in which a circuit board, a first reflecting member, a second reflecting 
member, a light guide plate, a light diffusing sheet and a liquid crystal panel are 
overlapped on top of each other, in an electrooptical unit mounted on a conventional 
mobile phone. 

[0044] Fig. 1 6 is a perspective view of the liquid crystal panel viewed at an 

angle from the bottom, in the electrooptical unit of the mobile phone in Fig. 15. 

Detailed De.<;criptinn pf the Prfifen-gd Emhodiinpnt» 

[0045] Referring to the attached drawings, embodiments of the present 

invention will be described. 

(0046) Fig. 1 is a perspective view showing the appearance of a mobile 

phone as an example of an electronic apparatus to which the present invention is applied. 
Fig. 2 is an exploded perspective view showing an essential part of this mobile phone. 
Fig. 3 is an enlarged longitudinal sectional view showing a state in which, in the mobile 
phone an electrooptical unit is constituted by overlapping a circuit board, a first reflecting 
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member, a second reflecting member, a light guide plate, a light diffusing sheet and a 
liquid crystal panel on top of each other. Further, as the basic structure of the electronic 
apparatus and the electrooptical unit of this embodiment is identical with that of the 
conventional electronic apparatus, corresponding portions will be illustrated using the 
same reference numerals. 

[0047] In Fig. 1 , a mobile phone 1 of this embodiment is comprised of, at 

the upper part thereof, a display 2 using a liquid crystal panel 400 as an electrooptical 
panel, and, at the lower part thereof, an operation panel 3 having a plurality of key buttons 
101 disposed therein. At the upper portion of the display 2, a speaker aperture 4 is 
formed, and at a lower portion of the operation panel 3, a microphone aperture 5 is 
formed. 

[0048] As shown in Fig. 2, the mobile phone 1 is comprised of a lower case 

6, a circuit board 7 having various electrical circuits formed thereon for the mobile phone 
1 to function, an illuminating unit 10, a light diffusing sheet 8, a liquid crystal panel 400 
for various display as an electrooptical panel and an upper case 9, which are overlapped on 
top of each other in that order. However, in Fig. 2, the speaker and the microphone are 
omitted from the illustration. 

[0049] The illuminating unit 10 is comprised of a Hght source 11 including 

an LED or the like, a light guide plate 12 made of a prefabricated transparent plastic 
member or the like, a first reflecting member 1 5 made of a prefabricated plastic member 
or the like, and a sheet-Hke second reflecting member 17. 

[0050] In the light guide plate 12 in the illuminating unit 10, an active area 

121 is formed as a rectangular concave portion for disposing the liquid crystal panel 400 
therein, and in the area adjacent to the active area 121, a keypad area 122 for disposing a 
plurality of key buttons 101 is provided. In the front edge of the light guide plate 12, 
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concave portions 123 are formed at two positions for disposing the light sources 11 
comprising LEDs or the like therein. 

[0051] In the active area 121 of the light guide plate 12, in the comer of the 

front edge of a bottom wall 124, a rectangular through hole 125 for electrically connecting 
the liquid crystal panel 400 with the circuit board 7 is formed. 

[0052] In the first reflecting member 15, three side wall portions 151, 152 

and 153 enclosing the periphery of the rectangular active area 121 in the light guide plate 
12 on three sides and a bottom wall portion 154, which is overlapped under the bottom 
face of the active area 121, are formed. In the bottom wall portion 154 of the first 
reflecting member 15, a through hole 159 is formed at a position which overlaps with the 
concave portions 123 of the Ught guide plate 12. When the first reflecting member 15 and 
the Ught guide plate 12 are overlapped with the circuit board 7, the through hole 159 acts 
as a hole for allowing the light source 11 mounted on the circuit board 7 to pass through to 
P the concave portions 123 in the light guide plate 12. 

[0053] Further, in the bottom wall portion 1 54 of the first reflecting member 

15, a rectangular through hole 155 is also formed at a position where the through hole 125 
of the light guide plate 12 overlaps therewith. 

[0054] Accordingly, as shown in Fig. 3, at the upper side of the circuit board 

7, when an electrooptical unit 1 00 is assembled by overlapping the first reflecting member 
15, the light guide plate 12, the light diffusing sheet 8, and the liquid crystal panel 400 on 
top of each other, the first reflecting member 15 and the light guide plate 12 interpose 
between the circuit board 7 and the crystal panel 400, whereas, the circuit board 7 and the 
liquid crystal panel 400 face each other via the through holes 125 and 155. Accordingly, 
as will be described below herein-after, by disposing a rubber connector or the like at a 
position where the circuit board 7 and the liquid crystal panel 400 face each other, the VO 
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terminals 481 and 781 can be connected with each other. 

[0055] Furthermore, in Fig. 2, in the operation panel 3 of the upper case 9, 

the keypad area 122 of the light guide plate 12, and the sheet-like second reflecting 
member 17, button holes 90, 120 and 170 in which transmitting key buttons 101 are 
disposed are formed at the positions where they overlap with each other, and the key 
buttons 101 are disposed in the plurality of button holes 90, 120, 170. 

[0056] Referring Fig. 4, Fig. 5, and Fig. 6, a description will be made 

concerning the structure of the liquid crystal panel 400, which is used as the electrooptical 
panel in the electrooptical unit of the mobile phone 1 according to the first embodiment of 
the invention. 

[0057] Fig. 4 and Fig. 5 are, respectively, a perspective view and an 

exploded perspective view of the liquid crystal panel 400 viewed at an angle fi:om the 
bottom. Fig. 6 is an enlarged illustration showing the plane structiu*e of panel-side 
terminals formed in the liquid crystal panel in the electrooptical unit of the mobile phone 
according to the embodiment of the invention. 

[0058] In Fig. 4 and Fig. 5, the liquid crystal panel 400 is a passive matrix 

type color liquid crystal panel. In the liquid crystal panel 400, a liquid crystal 
encapsulating area 435 is sealed by a sealing material 430 between a pair of transparent 
substrates made of rectangular glass and bonded to each other by means of the sealing 
material 430 being interposed therebetween with a predetermined gap, and liquid crystal is 
encapsulated within this liquid crystal encapsulating area 435. The liquid crystal 
encapsulating area 435 constitutes an image display area 401. 

[0059] Herein, in the above-mentioned pair of transparent substrates, the 

substrate in which a plurality of lines of first electrode patterns 440 extending in the 
vertical direction within the liquid crystal encapsulating area 435 is the first transparent 
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substrate 410, whereas, the substrate on which a pluraHty of lines of second electrode 
patterns 450 extending in the horizontal direction within the liquid crystal encapsulating 
area 435 is defined as the second transparent substrate 420. 

[0060] The liquid crystal panel 400 illustrated herein is a transmissive type, 

and carries out predetermined display using the illuminating unit 10 shown in Fig. 2 as a 
backlight. For this purpose, a polarizer 461 is stuck to the external surface of the second 
transparent substrate 420 and a polarizer 462 is stuck to the external surface of the first 
transparent substrate 410, Furthermore, although not shown in the figures, in the second 
transparent substrate 420, at the areas corresponding to the areas where the first electrode 
patterns 440 cross the second electrode patterns 450, red (R), green (G), and blue (B) color 
filters are formed; on the top of the color filters, an insulative planer film, the second 
electrode patterns 450, and an alignment fihn are formed in that order. In the first 
transparent substrate 410, the first electrode patterns 440 and ahgnment film are formed in 
that order. In the liquid crystal panel 400, both the first electrode patterns 440 and the 
second electrode patterns 450 are formed of an ITO film. 

[0061] In the liquid crystal panel 400, when inputting or outputting signals 

fi-om/to the external devices and establishing conductivity among the substrates, a first 
area formed with terminals 411 and a second area formed with terminals 421, which are 
formed on the first transparent substrate 410 and the second transparent substrate 420, 
respectively, in an area adjacent to respective substrate edges 418 and 428, positioned in 
the same direction, of the first transparent substrate 410 and the second transparent 
substrate 420, are used. For the second transparent substrate 420, a substrate larger than 
the first transparent substrate 410 is used, and a driver IC 490 is COG-mounted in the area 
425 of the second transparent substrate 420 extending past the substrate edge 418 of the 
first transparent substrate 410 when the first transparent substrate 410 and the second 
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transparent substrate 420 are bonded together. Accordingly, in the second transparent 
substrate 420, many patterns, such as second electrode patterns 450 or the like, extend 
from the area having the driver IC 490 mounted thereon, toward the image display area 
401. 

[0062] Herein, since the area positioned at the side of the liquid crystal 

encapsulating area 435 relative to the driver IC 490 is used for establishing conductivity 
with the substrates at the first transparent substrate 410 side, the second area formed with 
terminals 421 is formed in the area which overlaps with the first transparent substrate 410. 
Since the first area formed with terminals 411 is used for establishing conductivity with 
the substrates at the second transparent substrate 420 side, in the first transparent substrate 
410 the first area formed with terminals 411 is formed in the area overlapped with the 
second transparent substrate 420. 

[0063] As shown in enlarged form in Fig. 6, in the second area formed with 

terminals 421 of the second transparent substrate 420, in the area positioned toward the 
side of a board edge 428 relative to the driver IC 490, a plurality of panel-side terminals 
480 are formed in Une along the board edge 428. The panel-side terminals 480 are 
comprised of the I/O terminals 481 for the driver IC 490 and terminals 482 to which the 
electrodes of the surface mount type capacitors 91 for boosting the voltage externally 
mounted on the driver IC 490 are electrically connected. 

10064] The first transparent substrate 410 and the second transparent 

substrate 420 which are structured as described above, as shown in Fig. 4 and Fig. 5, are 
bonded to each other by means of the sealing material 430 containing a conductive 
material to establish conductivity between the substrates. In this state, when signals are 
inputted from the substrate edge 481 of the second transparent substrate 420 to the driver 
IC 490, the signals outputted from the driver IC 490 are supplied to the first electrode 
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patterns 440 and the second electrode patterns 450. Accordingly, individual pixels 
positioned at the intersection points where the first electorode patterns 440 and second 
electrode patterns 450 cross each other are driven. 

[0065] In the liquid crystal panel 400 structured as described above, any of 

the panel-side terminals 480 (I/O terminals 481 and terminals 482) are formed of an ITO 
film, which is formed at the same time as the second electrode patterns 450. Furthermore, 
° the inter-substrate conducting terminals formed in the first transparent substrate 410 and 

fi the second transparent substrate 420 are also formed of ITO film, which is formed at the 

same time as the first electrode patterns 440 and the second electrode patterns 450. 

[0066] In this embodiment, when the circuit substrate-side terminals 781 and 

the capacitors 91 are electrically connected with the panel-side terminals 480 (I/O 
terminals 481 and terminals 482) of the liquid crystal panel 400 which is structured as 
described above, a flexible board as shown in Fig. 7(A), Fig. 7(B), Fig. 8(A), Fig. 8(B), 
and Fig. 9 is used. 

1 0067] Fig. 7(A) and Fig. 7(B) are a perspective view of a flexible board 70 

used in this embodiment viewed at an angle from the front side, and a perspective view of 
the flexible board 70 viewed at an angle from the rear side, respectively. Fig. 8(A) is an 
illustration showing front-side terminals and wiring patterns, which are formed on the 
front side of the flexible board 70 used in this embodiment, and are represented by solid 
lines, and showing rear-side terminals and rear-side wiring patterns, which are formed on 
the rear side of the flexible board 70, represented by the broken lines. Fig. 8(B) is an 
illustration showing rear-side terminals and wiring patterns, which are formed on the rear 
side of the circuit board 70, represented by sohd lines, and showing front-side terminals 
and front-side wiring patterns, which are formed on the front side of the flexible board 70, 
represented by broken Hues. Fig. 9 is an illustration showing a state in which the flexible 
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board shown in Fig. 7(A), Fig. 7(B). Fig. 8(A), and Fig. 8(B) is overlapped with and 
mounted in an area formed with terminals shown in Fig. 6. 

10068] In Fig. 7(A), Fig. 7(B). Fig. 8(A) and Fig. 8(B), at the front side of 

the flexible board 70 used in this embodiment, a plurality of front-side terminals 71 and a 
plurality of front-side wiring patterns 710 extending toward the edge of the flexible board 
70 from each of the front-side terminals 71 are formed. Whereas, at the rear side of the 
flexible board 70, a plurality of rear-side terminals 72 and a plurality of rear-side wiring 
patterns 720 extending toward the edge of the flexible board 70 from each of the rear-side 
tenninals 72 are formed. Herein, the edges of the front-side wiring patterns 710 and the 
rear-side wiring patterns 720 are overiapped with each other flatly, and through holes 713 
are fornied in this overlapping area. Because of this, the front-side terminals 71 and the 
rear-side wiring patterns 72 are electrically connected via the through holes 713. 

[0069] In this embodiment, as illustrated in Fig. 6 and Fig. 8(B), when the 

flexible board 70 is overlapped with an extending portion 425 of a second transparent 
board 420, first rear-side terminals 721 which overiap with I/O terminals 481 and second 
rear-side tenninals 722 which overlap panel-side teiminals 482 to be electrically 
comiected with the capacitors 91 are included in the plurality of rear-side terminals 72. 

[0070] Further, as illustrated in Fig. 8(A) and Fig. 8(B), first front-side 

terminals 711 (terminals for comiecting with the comiector) which are electrically 
connected with the first rear-side terminals 721 via the through holes 713 and second 
front-side tenninals 712 (terminals for capacitor mount) which are electrically comiected 
with the second rear-side tenninals 722 via the through holes 713 are included in the front- 
side terminals 71. 

[0071] Herein, the surfaces of the front-side tenninals 71 (first front-side 

tenninals 711 and second front-side tenninals 712) and the rear-side tenninals 72 (first 
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rear-side terminals 721 and second rear-side terminals 722) are gold plated. 

[0072] In this embodiment, by using the flexible board 70 structured as 

described above, in a marmer which will be described hereinafter, electrodes of the 
capacitors 91 are electrically connected with panel-side terminals 482 of the liquid crystal 
panel 400, and the circuit board-side terminals 781 of the circuit board 7 are connected 
with the I/O terminals 481 of the liquid crystal panel 400 (refer to Fig. 3). Furthermore, 
the surfaces of the I/O terminals 781 of the circuit board 7 are also gold plated. 

[0073] First of all, as shown in Fig. 9, the capacitors 91 are mounted on the 

surface of the second front-side terminals 712 of the flexible board 70 by means of 
soldering. 

[0074] Then, the flexible board 70 having the capacitors 91 mounted on the 

siarface thereof is moimted using an anisotropic conductive material so that the rear side 
thereof faces the liquid crystal panel 400 (second transparent substrate 420) and overlaps 
the extending area 425 of the second transparent substrate 420. As a result, the flexible 
board 70 is mounted on the second transparent substrate 420 so that they overlap with each 
other. In this state, the entire flexible board 70 overlaps the second transparent substrate 
420 including the area where the through holes 713 are formed, and does not extend past 
the substrate edge 428. 

[0075] Furthermore, between the rear side of the flexible board 70 and the 

liquid crystal panel 400, the first rear-side terminals 721 are electrically connected with 
the I/O terminals 481 of the liquid crystal panel 400 by means of an anisotropic conductive 
material and the second rear-side terminals 722 are electrically connected with the 
terminals 482 of the liquid crystal panel 400 by means of an anisotropic conductive 
material. 

[0076] Then, as shown in Fig. 3, on the upper side of the circuit board 7, the 
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electrooptica. unit 100 is assembled by overlapping the first reflecting member 15, the 
Ught guide plate 12, and the li.uid crystal p^el 400 on top of each other. At this t.n.e, a 
rubber connector 60 is disposed between the flexible board 70 and the circuit board 7. 

100771 As a result, the connector electrodes of the rubber connector 60 are 

pressed into contact with the first f.ont-side terminals 711 of the flexible board.O, by the 

circuU board 7 by the elasticity. Accordingly, the VO tenninals 481 of the l.u. 
crystal panel 400 and the I/O terminals 781 of the circuit bo.d 7 are electrically connected 
via the first rear-side tenninals 721 of the flexible board 70, the through holes 713. the 
first fiont-side temunals 711. and the connector electrodes of the rubber conr^ector 60. 

10078] Furthennore, the capacitors 91 axe electrically connected w.th the 

■ i„ TIT oftVip flexible board 70, the through 
driver IC 490 via the second firont-s.de terminals 712 of the flexible 

holes 713, the second rear-side terminals 721, and the terminals 482. 

[00791 AS described above, in this embodiment, the rear-side terminals 72 of 

the flexible board 70 are directly electrically connected with the panel-side tenninals 480 
(terminals 481 and 482) of the li.uid crystal panel 400, and, electronic components such 
as the capacitors 91 and the nibber connector 60 are electrically connected to the f^ont- 
..e terminals 71 of the flexible bo.d 70. Herein, as the flexible board 70 has flexibihty 
^evenness of thicl^ess of the ITO film which constitutes the terminals 481 and of 
the licuid crystal panel 400 can be absorbed, and, as the rear-side terminals 72 of the 

capacitors 91 and the nibber connector 60 are directly electrically connected with the 

resistance being large or the contact resistance increasing over time do not occur. 

[00801 That is to say. the surface mount type capacitors 91 are not directly 
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electrically connected with the panel-side terminals 482 of the liquid crystal panel 400 by 
means of an anisotropic conductive material, but are electrically connected with the 
second front-side terminals 712 of the flexible board 70 by means of soldering, and these 
second front-side terminals 712 are electrically connected with the panel-side terminals 
482 of the liquid crystal panel 400 satisfactorily. Accordingly, in the electrical connection 
in these areas, the contact resistance is small, and resistance changes over time do not 
occur. 

[0081] Further, the rubber connector 60 is not compressedly connected 

directly with the I/O terminals 481 of the liquid crystal panel 400, but is compressedly 
connected with the front-side terminals 71 of the flexible board 70; and these first-side 
terminals 711 are suitably connected with the I/O terminals 481 of the liquid crystal panel 
400. Herein, although the structure is such that, with the first front-side terminals 711 of 
the flexible board 70, the connector electrodes of the rubber connector 60 are pressed into 
contact only by the elasticity, as the front-side terminals 71 of the rubber connector 60 are 
gold plated, in these areas where they are electrically connected, the contact resistance is 
small only by being compressedly connected, and resistance changes over time will hardly 
occur. Also, although the connector electrodes of the rubber connector 60 are structured 
so as to be compressedly connected with the I/O terminals 781 of the circuit board 7 by the 
elasticity, as the I/O terminals 781 are also gold plated, in these areas where they are 
electrically connected, the contact resistance is small just by being compressedly 
connected, and resistance changes over time will hardly occur. Accordingly, when a 
display is made by using the liquid crystal panel 400, problems such as the panel not 
illuminating or illuminating dimly due to an increase in resistance at the electrically 
connected areas are eliminated. 

[0082] In the first embodiment described above, as the entire flexible board 
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70 overlaps the liquid crystal panel 400 including the edge area where the through holes 
713 are formed, the electrooptical unit 100 is made compact. Whereas, in this 
embodiment, as shown in Fig. 10, the area where the through holes 713 are formed in the 
flexible board 70 extends past the edge of the liquid crystal panel 400 (I/O terminals 428 
of the second transparent substrate 420). As other structures are the same as those of the 
first embodiment, the common portions are given identical reference numerals and their 
description will be omitted. 

[0083] By being structured as described above, the area where the edge of 

the flexible board 70 extends past the edge of the liquid crystal panel 400 provides a larger 
area where the wiring patterns are laid at the rear side and the front side of the flexible 
board 70. Accordingly, when designing the flexible board 70, an advantage of higher 

design freedom is obtained. 

[0084] Fig. 11 is an enlarged illustration showing, in the electrooptical unit 

of the mobile phone (electronic apparatus) according to a second embodiment of the 
present invention, the planar structure of panel-side terminals formed in the liquid crystal 
panel. Fig. 12(A) is an illustration showing, in the electrooptical unit, front-side terminals 
and front-side wiring patterns which are formed at the front side of the flexible board 
overlapped with the liquid crystal panel and which are represented by solid lines, and 
showing rear-side terminals and rear-side wiring terminals which are formed at the rear 
side of the flexible board and which are represented by the broken lines. Fig. 12(B) is an 
illustration showing rear-side terminals and rear-side wiring patterns which are formed at 
the rear side of the flexible board and which are represented by solid lines, and showing 
front-side terminals and front-side wiring patterns which are formed at the front side of the 
flexible board and which are represented by broken lines. Fig. 13 is an illustration 
showing a state in the electrooptical unit, in which the flexible board shown in Fig. 12(A) 
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and Fig. 12(B) is overlapped and mounted in an area having terminals formed thereon of 
the liquid crystal panel shown in Fig. 11. 

[0085] Furthermore, as the basic structure of the mobile phone, the 

electrooptical unit and the liquid crystal panel are the same as those described in the 
description of the first embodiment, the corresponding portions are given the same 
reference numerals and descriptions thereof will be omitted. 

[0086] In this embodiment also, as described with reference to Fig. 4 and 

Fig. 5, in a liquid crystal panel 400, when carrying out inputting and outputting of signals 
to/from external devices, or when establishing conductivity between the boards, a first 
area formed with terminals 411 and a second area formed with terminals 421, which are 
formed in a first transparent substrate 410 and a second transparent substrate 420, 
respectively, in the area adjacent to each substrate edge 418 and 428 positioned in the 
same direction of the first transparent substrate 410 and the second transparent substrate 
420, are used. As for the second transparent substrate 420, a substrate larger than the first 
transparent substrate 410 is used, and a driver IC 490 is COG-mounted in the area 425, 
where the second transparent substrate 420 extends past the substrate edge 418 of the first 
transparent substrate 410 when the first transparent substrate 410 and the second 
transparent substrate 420 are bonded together, and a plurality of electrode patterns extend 
from the area where the driver IC 490 is mounted toward an image display area 401. 

[0087] Herein, since the area positioned at the side of a liquid crystal 

encapsulating area 435 relative to the driver IC 490 is used for establishing conductivity 
with the first transparent substrate 410, the second area formed with terminals 421 is 
formed in the area where it overlaps with the first transparent substrate 410. Also, in the 
first transparent substrate 410, the first area formed with terminals 411 is, since the area is 
used for establishing conductivity with the second transparent substrate 420, formed in the 
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area where it overlaps with the second transparent substrate 420. 

[0088] Whereas, as shown in enlarged form in Fig. 11, in the second area 

formed with terminals 421 of the second transparent substrate 420, in the area positioned 
at the side of a substrate edge 428 relative to the driver IC 490, a plurality of panel-side 
terminals 480 are formed in line along the board edge 428. These panel-side terminals 
480 are comprised of I/O terminals 481 for the driver IC 490 and the panel-side terminals 
482 which are electrically connected with the electrodes of the surface mount type 
capacitors 91 for boosting which are mounted external to the driver IC 490. 

100891 In the liquid crystal panel 400 structured as described above, both of 

the panel-side terminals 480 (I/O terminals 481 and terminals 482) are formed of ITO 
U fihn, which is formed at the same time as the second electrode patterns 450 (refer to Fig. 

M 

5 5). 

g [0090] In this embodiment, when electrically connecting the circuit board- 

^ side terminals 781 and the capacitors 91 to the panel-side terminals 480 (I/O terminals 481 

and terminals 482) of the liquid crystal panel 400 structured as described above, a flexible 
board 70 shown in Fig. 12(A) and Fig. 12(B) is used. 

[0091] In Fig. 12(A) and Fig. 12(B), at the front side of the flexible board 70 

used in this embodiment, the plurality of front-side terminals 71 and the front-side wiring 
patterns 710 extending from each of the front-side terminals 71 toward the edge of the 
flexible board 70 are formed. Whereas, at the rear side of the flexible board 70, the 
plurality of rear-side terminals 72 and the rear-side wiring patterns 720 extending from 
each of the rear-side terminals 72 toward the edge of the flexible board 70 are formed. 
Herein, the edge of the front-side wiring patterns 710 and the rear-side wiring patterns 720 
overiap flatly with each other at the respective edges; and the through holes 713 are 
formed in the overlapping area. Accordingly, the front-side terminals 71 and the rear-side 
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terminals 72 are electrically connected via the through holes 713. 

[0092] In the present invention, in the rear-side terminals 72, as illustrated in 

Fig. 11 and Fig. 12(B), when the flexible board 70 is overlapped with the extending area 
725 of the second transparent substrate 20, the first rear-side terminals 721 which overlap 
with the I/O terminals 481, and the second rear-side terminals 722 which overlap with the 
terminals 482 to be connected electrically with electrodes of the capacitor 91 are included. 

[0093] Further, as illustrated in Fig. 12(A) and Fig. 12(B), in the front-side 

terminals 71, first front-side terminals 711 (terminals for connector connection) which are 
electrically connected with the first rear-side terminals 721 via the through holes 713, and 
second front-side terminals 712 (terminals for capacitor mounting) which are electrically 
connected with the second rear-side terminals 722 via the through holes 713 are included. 

[0094] Herein, the surface of the front-side terminals 71 (first front-side 

terminals 711 and second front-side terminals 712) and the rear-side terminals 72 (first 
rear-side terminals 721 and second rear-side terminals 722) are gold plated. 

[0095] In this embodiment, as illustrated in Fig. 11, Fig. 12(A), Fig. 12(B), 

on the second transparent substrate 420 of the liquid crystal panel 400, the panel-side 
terminals 480 (I/O terminals 481 and terminals 482) are formed with a considerably 
narrow pitch. Also, since the rear-side terminals 72 are directly and electrically connected 
with the panel-side terminals 480 (I/O terminals 481 and terminals 482) which overiap 
therewith, the flexible board 70 is formed with a considerably low pitch as like the panel- 
side terminals 480. 

[0096] Compared to this, although the number of the first front-side 

terminals 711 is smaller than that of the I/O terminals 481 and the panel-side terminals 
482, the first front-side terminals 711 are formed in the area where the panel-side 
terminals 480 are formed using the entire area. Consequently, the first front-side terminals 
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711 are formed with a wider pitch than the panel-side terminals 480. Because of this, the 
first front-side terminals 711 are formed with a wider pitch than that of the panel-side 
terminals 480. In this embodiment, in order to structure the first front-side terminals 711 
as described above, it is arranged that one or a plurality of the panel-side terminals 480 are 
flatly overlapped with the first front-side terminals 711. 

[00971 Furthermore, since the second front-side terminals 712 are, formed in 

an area away from the first front-side terminals 711, in accordance with the electrode pitch 
of the capacitors 91 mounted thereon, they are formed with a pitch considerably wider 
than that of the panel-side terminals 480. 

[0098] In this embodiment, using the flexible board 70 structured as 

described above, in a manner described below, electrodes of the capacitors 91 are 
electrically connected with panel-side terminals 482 of the liquid crystal panel 400, and 
the circuit board-side terminals 781 of the circuit board 7 are connected with the I/O 
terminals 481 of the liquid crystal panel 400 (refer to Fig. 3). Furthermore, the surfaces of 
the I/O terminals 781 of the circuit board 7 are gold plated. 

[00991 First of all, as shown in Fig. 13, the capacitors 91 are surface- 

mounted to the second front-side terminals 712 of the flexible board 70 by means of 
soldering. 

[0100] Then, the flexible board 70 having capacitors 91 surface-mounted 

thereon is mounted using an anisotropic conductive material so that the rear side thereof 
faces the liquid crystal panel 400 (second transparent substrate 420) and overlaps with the 
extending area 725 of the second transparent substrate 420. As a result, the flexible board 
70 is mounted on the second transparent substrate 420 while being overiapped therewith. 
In this state, in the flexible board 70, the area where the through holes are formed, extends 
past the substrate edge 428 of the second transparent substrate 420. 
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[01011 Furthermore, between the rear side of the flexible board 70 and the 

liquid crystal panel 400, the first rear-side terminals 721 are electrically connected with 
the I/O terminals 481 of the liquid crystal panel 400 by means of an anisotropic conductive 
material, and the second rear-side terminals 722 are electrically connected with the 
terminals 482 of the liquid crystal panel 400 by means of an anisotropic conductive 
material. 

[0102] Then, as shown in Fig. 3, at the upper side of the circuit board 7, the 

electrooptical unit 100 is assembled by overiapping the first reflecting member 15, the 
light guide plate 12, and the liquid crystal panel 400 on top of each other. At this time, a 
rubber connector 60 is disposed between the flexible board 70 and the circuit board 7. 
b [0103] As a result, the connector electrodes of the rubber connector 60 are 

1 pressed into contact with the first fi-ont-side terminals 7 1 1 of the flexible board 70 by the 

S elasticity, and, at the same time, also are pressed into contact with the I/O terminals 78 1 of 

^ the circuit board 7 by the elasticity. Accordingly, the I/O terminals 481 of the liquid 

crystal panel 400 and the I/O terminals 781 of the circuit board 7 are electrically connected 
via the first rear-side terminals 721 of the flexible board 70, the through holes 713, the 
first front-side terminals 71 1 , and the connector electrodes of the rubber connector 60. 

[0104] Furthermore, the capacitors 91 are electrically connected with the 

driver IC 490 via the second front-side terminals 712 of the flexible board 70, the through 
holes 713, the second rear-side terminals 721 and the terminals 482. 

[0105] As described above, in the electrooptical unit 100 and the mobile 

phone 1 according to this embodiment, the rear-side terminals 72 (first rear-side terminals 
721 and second rear-side terminals 722) of the flexible board 70 are directly connected 
electrically with the panel-side terminals 480, and since these rear-side terminals 72 and 
the panel-side terminals 480 are electrically connected by means of an anisotropic 
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conductive material or the like, even when the panel-side terminals 480 are formed with a 
narrow pitch, electrical connection can be established. Furthermore, the first front-side 
terminals 711 of the flexible board 70 are connected with the connector electrodes of the 
rubber connector 60, which directly electrically connects the circuit board-side terminals 
781 and the I/O terminals 481 of the liquid crystal panel 400; and the first front-side 
terminals 711, are formed at the front side of the flexible board 70 as described above, 
they can be formed with a wide pitch in accordance with the pitch of the connector 
electrodes. Accordingly, without being influenced by the pitch of the electrode, the I/O 
terminal 481 can be formed with a narrow pitch. Consequently, in the liquid crystal panel 
400, since it is possible to make the area for forming the panel-side terminals 480 
narrower, it is possible to make the area which does not contribute directly to the image 
display narrower. Furthermore, as length of the wiring for the electrode patterns is 
reduced, the resistance value thereof is reduced, resulting in prevention of voltage drop of 
the input signals. 

[0106] Furthermore, in the flexible board 70, since the first rear-side 

terminals 721 and the first front-side terminals 711 are electrically connected with each 
other via the through holes 713 of the flexible board 70, it is possible to electrically 
connect the I/O terminals 481 and the circuit board-side terminals 781 via the flexible 
board 70 and the rubber connector 60. Also, in the flexible board 70, as the second rear- 
side terminals 722 and the second front-side terminals 712 are electrically connected via 
through holes 713 of the flexible board 70, it is possible to electrically connect the panel- 
side terminals 482 and the second front-side terminals 712 via the flexible board 70. 

[0107] Furthermore, since the flexible board 70 has flexibility, unevenness 

in thickness of the ITO film constituting the panel-side terminals 480 is absorbed, and 
since the rear-side terminals 72 of the flexible board 70 are gold plated, different from a 



30 



Attorney Docket No. 9319S-000257 



case in which the surface mount type capacitors 91 and the rubber connector 90 are 
directly electrically connected with the panel-side terminals 480 of the crystal liquid panel 
400, disadvantages such as the initial contact resistance being large, the contact resistance 
increasing over time, or the like are eliminated. 

[0108] That is to say, the rubber connector 60 is not compressedly directly 

connected to the I/O terminals 481 of the liquid crystal panel 400, but is compressedly 
connected to the first front-side terminals 711 of the flexible board 70 in which the first 
rear-side terminals 721 are electrically connected with I/O terminals 481 of the liquid 
crystal panel 400 satisfactorily. In this state, although it is arranged that the connector 
electrodes of the rubber connector 60 are compressedly connected to the front-side 
terminals 71 of the flexible board 70 by the elasticity only, since the front-side terminals 
71 of the flexible board 70 are gold plated, in these areas where they are electrically 
connected, the contact resistance is small only by connecting compressedly, at the same 
time, resistance changes over time will hardly occur. Also, although the connector 
electrodes of the rubber connector 60 are structured so as to be pressed into connection 
with the I/O terminals 781 of the circuit board 7 by the elasticity, since the I/O terminals 
781 are also plated with gold or the like, in these areas where they are electrically 
connected, the contact resistance is small only by being compressedly connected, and, at 
the same time, resistance changes over time will hardly occur. Accordingly, when a 
display is made using the liquid crystal panel 400, disadvantages such as the panel not 
illuminating or illuminating dimly, which are caused by an increase in resistance at the 
electrically connected areas, are eliminated. 

[0109] Furthermore, since the surface mount type capacitors 91 are not 

directly electrically connected with the terminals 482 of the liquid crystal panel 400 by 
means of an anisotropic film, but are electrically connected with the second front-side 
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terminals 712 of the flexible board 70, in which the second rear-side terminals 722 are 
electrically connected satisfactorily with the terminals 482 of the liquid crystal panel 400 
by means of soldering, in these area where they are electrically comiected. the contact 
resistance is small, and resistance changes over time will hardly occur. 

[0110] Furthermore, in the flexible board 70, the first front-side terminals 

711 to be used for connector tenninals, are formed with a wide pitch, in accordance with 
the connector electrodes of the rubber com^ector 60; in the Uquid crystal panel 400, as for 
the panel-side temainals 480, from the point of forming a plurality of terminals in a small 
area, the first front-side terminals 711 always overlap with one or a plurality of panel-side 
terminals 480 flatly Accordingly, when mounting the terminals to the flexible board 70 of 
I the Uquid crystal panel 400 using an anisotropic conductive material, the head is applied to 

I the upper side of the flexible board 70 and heats and presses to comiect it. At this time, 

I the first front-side terminals 711 come into contact with the head; the rear-side terminals 

72 of the flexible board 70 and the panel-side tenninals 480 exist under any of the first- 
side tenninals 711. Accordingly, since the first-side tenninals 711 are formed into a state 
in which no unevemiess exists, the head applies heat and pressure evenly to every rear-side 
tenninal 72 and the panel-side tenninal 480. Consequently, between the flexible board 70 
and the liquid crystal panel 400, the rear side tenninals 72 and the panel-side tenninals 
480 are securely electrically connected. 

[0111] Still fiirthennore, in this embodiment, the flexible board 70 is, as 

illustrated in Fig. 11. disposed so that the area where the through holes 713 are fonned 
extends past the substrate edge 428 of the Uquid crystal panel 400. Accordingly, the area 
where the through holes 713 are fonned in the flexible board 70 provides a larger area for 
fonning the front-side wiring patterns 710 and 720 in the front side and the rear side of the 
flexible board 70. Accordingly, after elecfrically connecting the panel-side tenninals 480 
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with the rear-side terminals 72, it is easy to electrically connect with the front-side 
terminals 71 of the flexible board (first front-side terminals 711 and second front-side 
terminals 712) which are separated therefrom. 

[0112] In the second embodiment described above, it is arranged that the 

area formed with through holes 713 in the flexible board 70 extend past the edges 
(substrate edge 428 of the second transparent substrate 420) of the liquid crystal panel 400. 
However, as shown in Fig. 14, it may be arranged that the entire flexible board 70 overlaps 
the liquid crystal panel 400 including the area formed with the through holes 713. As 
other structures are the same as those of the second embodiment, identical portions are 
given identical reference numerals and the descriptions thereof are omitted. 

[0113] By being structured as described above, the overall size of the 

electrooptical unit 100 including the liquid crystal panel 400 and the flexible board 70 can 
be made smaller. 

[0114] In the first and second embodiments described above, although a 

description has been made by taking an example in which the present invention is applied 
to the mobile phone 1 as an electronic apparatus, the present invent may be apphed to 
other electronic apparatuses. 

[0115] Also, in the first and second embodiments, although a description has 

been made by taking an example in which the liquid crystal panel 400 is used as an 
electrooptical panel; the electrooptical panel is not limited to the liquid crystal panel 400 
only, and the invention may be applied to an electronic apparatus in which an 
electrooptical panel of an organic electroluminescence type is used. 

[0116] Further, in the first and second embodiments, although the rubber 

connector 60 is used as a connector, any connector providing connector electrodes that 
provide a connection compressedly by the elasticity may be used. For example, a 
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connector structured so as to establish a connection compressedly by means of a recovery 
force of a metal spring configured in the form of a letter " L" may be used. 

[0117] As described above, in an electrooptical unit and electronic apparatus 

according to the present invention, the rear-side terminals of the flexible board are 
electrically connected with the panel-side electrodes of the electrooptical panel, and the 
electronics components are connected electrically with the front-side terminals of the 
flexible board. Herein, as the flexible board has flexibility, it is possible to absorb the 
unevenness of the fibn of the panel-side terminals. Also, the terminals of the flexible 
board are generally gold plated. Accordingly, different from a case in which a surface 
mounttype capacitor and a rubber connector are directly electrically connected with the 
panel-side terminals, such problems such as the initial contact resistance being large, the 
contact resistance increasing over time, or the like are prevented. 

[0118] Furthermore, the rear-side terminals of the flexible board are directly 

electrically connected with the panel-side terminals of the electrooptical panel; and as the 
rear-side terminals and the panel-side terminals are electrically connected with each other 
by means of an anisotropic conductive material, it is possible to establish electrical 
connection even when the panel-side terminals are formed with a narrow pitch. Further, 
the first front-side terminals formed on the front side of the flexible board are connected 
with the connector electrodes of the connector, which connect the circuit board and the 
panel-side terminals electrically; since the first front-side terminals like these are formed 
on the front side of the flexible board, it is possible to form them with a wide pitch in 
accordance with the pitch of the connector electrodes. Accordingly, as for the panel-side 
terminals, without being influenced by the pitch of the connector terminals, it is possible 
to from the same with a narrow pitch. Consequently, in the electrooptical panel, since it is 
possible to make the area for forming the panel-side terminals smaller, it is possible to 
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reduce the area which does not directly contribute to the image display. Still further, in the 
flexible board, since the rear-side terminals and the first fi-ont-side terminals are 
electrically connected with each other via the through holes in the flexible board, it is 
possible to electrically connect the panel-side terminals and the circuit board-side 
terminals via the flexible board and the connector. 



